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Abstract

Avian reovirus (ARV) is an important pathogen of poultry and the causative agent of viral arthritis/tenosynovitis. The
disease can cause severe clinical signs in broiler flocks at an early age, resulting in major welfare issues and
substantial economic losses for the poultry industry. Vaccination of breeders is widely used to control the disease,
aiming to reduce vertical transmission and provide maternal antibodies to offspring. However, in recent years the
number of clinical cases has increased in several countries. This study describes the clinical presentation, gross and
histological lesions, and laboratory findings in three Italian broiler flocks in which ARV was identified. Sequencing of a
partial fragment of the sigma C (σC)-econding gene enabled genetic characterization of the viruses, which showed a
low degree of homology with vaccine strains used in breeders in Italy, belonging to genotypic cluster I. The isolates
were instead assigned to clusters II and IV. These findings confirm the circulation of genetically distinct ARV
genotypes in Italian poultry farms and underline the need for broader investigations of suspected cases to improve
understanding of ARV epidemiology and to refine control strategies.
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Introduction
Avian Reovirus (ARV) infections are spread worldwide in commercial poultry flocks. Since 2012, an increase of
clinically manifested reovirus infections has been reported in various countries, including Israel, Iran, China, Egypt,
North and South America, Europe (Chen et al., 2019; French, 2022; Gallardo, 2022; Gamble & Sellers, 2022;
Goldenberg, 2022; Jiang et al., 2021; Kovács et al., 2023; Lunge et al., 2023; Mirbagheri et al., 2020; Mosad et al.,
2023; Nham et al., 2017; Palomino-Tapia et al., 2022; Sellers, 2017; Souza et al., 2018; Tang & Lu, 2015; Troxler et
al., 2013).

ARV belongs to the family Reoviridae, is a non-enveloped virus with icosahedral symmetry measuring 70 to 80 nm.
The virus contains double-stranded ribonucleic acid of ten segments (Benavente & Martínez-Costas, 2007; Jones,
2000; van der Heide, 2000).

Liu et al. (2003) constructed phylogenetic trees using variation in the S-class genes, which encoded σ-class core,
outer capsid, and non-structural proteins of ARV to test the possibility of reassortment between strains of different
serotypes or pathotypes and to evaluate evolutionary relationships of ARV isolates. The sigma C (σC)-encoding gene
display the highest level of sequence divergence and rapid evolution; therefore, this gene can be used as a genetic
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marker for rapid differentiation and classification of ARV isolates. Furthermore, the σC protein of ARV which is
involved in the identification and attachment of the virus to the target cell and is located on the surface of the capsid
and induces the production of neutralising antibodies, is also responsible for serotype specificity in ARV, therefore
sequencing of the σC-encoding gene can be used to obtain information on the genetic and serologic characteristics of
ARV strains (Markis, 2022a).

ARV infections are described in many avian poultry species such as chickens, turkeys, geese, ducks, guinea fowls,
Japanese quails, pigeons and in many species of wild and exotic birds (van der Heide, 2000).

ARVs are a diverse group of poultry pathogens, the virulence of which varies greatly among isolates within different
hosts. Although most ARV infections are asymptomatic, not-pathogenic strains may coexist with virulent strains or
other pathogens associated with different syndromes like malabsorption and other gastrointestinal syndromes,
pericarditis and myocarditis, hepatitis, atrophy of the bursa of Fabricius and thymus, acute and chronic respiratory
disease and immunosuppression (Czekaj et al., 2018). Furthermore, there is a clinical form in which the reovirus act
as a primary pathogen: tenosynovitis/arthritis. The tenosynovitis/arthritis caused by ARV is associated with high
morbidity and low mortality. Typical clinical signs are abnormal ambulation, including lameness and swaying, evolving
in splay leg and in final stages of the disease severe reduction of mobility, everted legs, and inability to stand. Affected
animals can die naturally for starvation or they are suppressed for welfare purposes (Xu et al., 2024). 

The economic losses are mainly associated with the reduced growth rates and food conversion (French, 2022) but
also with culling during the rearing period or condemnation of carcasses at the slaughterhouse, particularly in
countries such as Israel where the affected carcasses are considered unkosher (Farnoushi et al., 2024; Perelman et
al., 2019).

An important feature of viral arthritis/tenosynovitis is the age-related host susceptibility (Jones & Georgiou, 1984).
Chicks and turkey poults infected at 1-2 weeks of age develop clinical disease with gross lesions while older animals
are usually resistant to viral infection. ARVs are transmitted both vertically and horizontally, so clinical outcome is
influenced by immune status, virulence of strain and route of exposure. Breeder flocks can be infected and may show
or may not show clinical signs of disease, but they vertically transmit the virus to progenies. Field control of the disease
and infection is achieved with vaccination of breeder flocks to block the vertical transmission and provide maternal
antibodies to progeny. Commercial vaccines are either killed or attenuated live vaccines. Novel vectored and subunit
vaccines have been developed based on the σC protein to improve safety and protection against circulating strains
but are currently not available in Europe (Goldenberg et al., 2016; Saikia et al., 2019). 

Recently, the genetic diversity of ARV strains isolated in different countries have been investigated and revealed a
complex epidemiological picture (Kovács et al., 2023). Studies investigating the characteristics of ARVs have reported
that strain circulating and causing arthritis/tenosynovitis worldwide diverges antigenically and genetically from
commercial vaccines strains with the potential to hinder the effectiveness of current vaccination strategies (Sellers,
2017).

This work presents a series of cases of pathogenic ARV infection in broiler flocks, accompanied by an account of the
laboratory investigations that were initiated in response to a series of reports of tenosynovitis between 2023 and 2024
in the Veneto Region, Italy. Increased knowledge in ARV epidemiology, genetic and antigenic characteristics is
required to improve disease control measures and evaluate efficacy of current vaccination schemes to reduce the
impact on animal health and welfare in broiler production.

Materials and methods

Flock data and clinical observations
Three flocks of Ross 308 meat chickens, hosted in 2 different farms sharing the same hatchery but not the same
parents (Table I) were investigated due to presence of symptoms and/or lesions compatible with arthritis.
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Table  I. Description of cases and production performances in the affected flocks. NA: not available. Reference performances of mixed sex Ross
308/Male Ross 308 [Aviagen 2022 Ross 308 broiler performance objectives available at: https://aviagen.com]: Final live weight (kg): 4,2/4,714 and
feed conversion rate (kg/kg) 1,773/1,71.

In Case 1 two drumsticks of 55-days-old chickens slaughtered were conferred by the farm veterinarian, in order to
have confirmation of the presumptive diagnosis of ARV infection and report it to the hatchery. Lesions observed at
slaughter are showed in Figure 1. 

Figure  1. Subcutaneous hematoma of the left thigh; B) Enlargement of the joint and subcutaneous hematoma; C) Evident swelling and greenish
discoloration of the joint in the foreground.

Also, performances were reduced when compared to the normal production parameters generally obtained in Italy,
implying economic losses derived both by the reduced performances and the condemnation rate of carcasses.

In the second farm two different production cycles were affected (Case 2 and 3, respectively). In Case 2 symptoms
started in broiler chicken around the 44th day of life with lameness, reluctance to move and visible swelling of the hock
joints. Animals were slaughtered at 59 days and 10% of condemnation rate of carcasses was reported. The farm
veterinary conferred four carcasses of symptomatic birds and then eight drumsticks collected at slaughter for
diagnostic investigations.

The third case appeared in the same farm four month after in 10 days-old subjects with lameness. In this case, the
farm veterinary conferred eight carcasses of symptomatic birds. 

No vaccination against reovirus was performed in the affected broilers, however the breeders were subjected to the
following vaccination plan:

ARV strain 1133 modified live vaccine (MLV) at two days of life, 
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ARV strains 1733 and 2408 killed vaccine at 11 weeks

ARV strains 1733 and 2408 killed vaccine at 17 weeks.

Postmortem examination
Chickens died in the premises and drumsticks collected at the slaughterhouse underwent necropsy examination in the
Microbiology and Veterinary Diagnostic Laboratory of Treviso (IZSVe) according to the standard protocol and samples
were collected to perform bacteriological, serological, virological and histopathological examinations.

Bacteriological investigations
In Case 1 samples of muscle and synovial sheath with lesions were aseptically collected and plated on selective
(Perfringens agar base (PAB), Eosin methylene blue (EMB)) and non-selective medium (Blood agar plates
supplemented with 5% sheep red blood cells (BA)) incubated at 37 °C for 24 hours in aerobic and anaerobic
atmosphere.

In Case 2 samples of brain, pericardium, thigh bone, joint, subcutaneous and aerial sacks were aseptically collected
and plated on selective (EMB, Blood agar supplemented with gentamicin and polymyxin (ASGP), Baird Parker
supplemented with Rabbit plasma and bovine fibrinogen (RPF)) and non-selective medium (BA, Columbia base sheep
blood (CSB) agar + Staphylococcus aureus grown as a streak across the agar (CSB+SA)) incubated at 37 °C for
24-48 hours in aerobic or microaerophilic atmosphere (5% CO2).

Furthermore a sample of pool of joints was collected and carried out on real time PCR for the detection of Mycoplasma
synoviae (OIE, 2008; Raviv & Kleven, 2009).

In Case 3 samples of spleen, pericardium and thigh bone were aseptically collected and plated on selective (EMB,
ASGP) and non-selective medium (BA, CSB+SA) incubated at 37 °C for 24-48 hours in aerobic, microaerophilic or
anaerobic atmosphere.

Serological analysis
Eleven and five samples of serum were conferred in Case 1 and in Case 3, respectively. The sera were analysed with
the commercial ELISA test for the detection of antibodies against reovirus (ID Screen® Avian Reovirus Indirect, IDVet)
according to manufacturer instructions.

In the Case 2 three sera were conferred and analysed to evaluate the presence of antibodies against Mycoplasma
synoviae (MS) and Mycoplasma gallisepticum (MG) by means of rapid agglutination test using “Nobilis MG antigen”
and “Nobilis MS antigen” (Intervet, Boxmeer, NL). The antigens were prepared with the S6 strain from Adler (USA)
and with the WVU-1853 strain (ATCC), respectively. The antigen was stained blue and agglutinability was tested with
a control serum (Kleven, 2008; Yoder, 1982). In case 1 and 3 the farm veterinarian hasn’t request the test for MS and
MG from the sera.

Isolation of ARV in cells
Samples were collected from affected tissues, stored frozen and sent to the virology laboratory of IZSVe for viral
isolation. Using a sterile pestle and mortar, samples were homogenized in phosphate-buffered saline (PBS) containing
10% (v/v) penicillin and streptomycin. The suspension was clarified by centrifugation and used to infect Chicken
embryo liver cells (CEL) obtained from SPF embryonated chicken eggs. The flasks were cultured at 37 °C and 5%
CO2 for 5 days and monitored daily for the presence of cytopathic effects. When the cytopathic effects reached 80%
or more, the cell culture supernatant was collected, and presence of ARV was confirmed by TEM and/or RT-PCR test.

Transmission electron microscopy (TEM)
For negative staining, samples were fixed using 4% paraformaldehyde (PFA) in PBS. Droplets of sample suspensions
(10 μl) were placed on formvar-carbon coated copper grids and allowed to adsorb for 60 sec. Excess liquid was
removed gently touching the filter paper. The adsorbed specimens were then processed by first washing each
specimen grid on a drop of negative stain (2% uranyl acetate in distilled water), blotting and repeating this step once
more, this time leaving the specimen grid for 60 sec on a new drop of negative stain solution. Samples were observed
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at a JEOL 1200 EX II electron microscope. Micrographs were acquired by the Olympus SIS VELETA CCD camera
equipped the iTEM software.

RT-PCR and Sanger sequencing of σC gene
Nucleic acid extraction was performed from the cell culture supernatant using the QIAsymphony SP instrument with
QIAsymphony® DSP Virus/Pathogen Midi Kit according to manufacturer instruction.  

Oligonucleotide primers (P2 (Fw) 5'-AGTATTTGTGAGTACGATTG-3' and P4 (Rev)
5'-GGCGCCACACCTTAGGT-3') were used to amplify a 912 bp portion (685-1597, with respect to strain S1133) of
the sigma C gene of the S1 segment as described previously (Kant et al., 2003; Shapouri et al., 1995). Amplification
was carried out by using the one-step RT-PCR kit of QIAGEN. The same PCR primers used for amplification were
used in the sequencing reaction, which was performed according to the recommendations of the manufacturer
(BigDye cycle sequencing kit v3.1; Applied Biosystems). The dye-labeled products were run on an automated
sequence analyzer (ABI 3100). 

Genetic clusters were assigned according to Kovács at al., (2023).

Histopathology
At necropsy, samples of chicken tendons from all the cases were collected, fixed in 10% neutral-buffered formalin for
48 h, routinely processed for histology. Four μm sections were stained with hematoxylin and eosin (H-E) and evaluated
by trained pathologists.

Results

Post-mortem gross lesions
In the first case focal cutaneous hematoma was observed in two drumsticks, while subcutaneous oedema with fibrino-
heterophilic exudation, haemorrhages and adhesion between muscles and skin were present in all the samples. No
gross lesions were observed in the hock joints.

Haemorrhages and tissue oedema on synovial sheaths were also present while the tendons were not affected by
inflammatory reactions (Figure 2). 

Figure  2. Periarticular portion of the thigh with evident oedema and haemorrhage in the peritendinous tissues, without apparent involvement of the
tendon.
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In Case 2, all the chicks show poor body condition and paleness of muscles, breakage of the femoral heads upon
decapsulation was observed in two out of four subjects, osteonecrosis of the femoral head in one subject with atrophy
of the thigh muscles, heterophilic cellulitis and fibrino-heterophilic aerosacculitis in two out of four subjects. Stomachs
presented little amounts of food but no mucosal lesions. Mild splenomegaly was consistent within the group.

Fifteen days later the group was slaughtered, and eight discarded drumsticks were taken to the laboratory (Figure 3). 

Figure  3. Different severity and localization of the haemorrhagic lesions in the drumsticks of Case 2.

Focal greenish cutaneous hematomas (Figure 4A) and subcutaneous oedema were found in all the shanks.
Subcutaneous fibrino-heterophilic exudate and haemorrhages with adhesions between muscle and skin were
observed (Figure 4B-C). 

Figure  4. A) Drumstick with focal hematomas; B) Fibrino-heterophilic exudates, oedema and haemorrhages subcutaneous; C) Extensive partially
haemorrhagic oedema with slight fibrino-heterophilic exudation in another drumstick.

Necrotic cellulitis was highlighted in one drumstick (Figure 5A). Focal haemorrhages were present in the superficial
muscles of the thigh, which in some cases infiltrated between the muscle bundles (Figure 5A-C). These haemorrhages
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were not present in the deep muscles of the thigh near the tibial bone (Figure 5D). The femorotibial synovial sheaths
showed haemorrhages and edema along the course of the sheath without apparent involvement of the tendons (Figure
5D), while the patellofemoral joint did not show any pathological exudate. 

Figure  5. A) necrosis of the subcutaneous tissue and hock joint; B) subcutaneous haemorrhages and edema that infiltrate the superficial muscles
while sparing the tendon, C) subcutaneous and muscular haemorrhagic infiltration and dry heterophilic exudation affecting the subcutaneous tissue;
D) peritendinous haemorrhages and edema that apparently do not involve the tendon.

In Case 3, eight 10-days-old broiler chicks were taken to the laboratory and at the necropsy localized skin hyperaemia
was highlighted at the level of the tarsometatarsal joint. Four subjects presented breakage of the femoral head upon
decapsulation and in three of them heterophilic pericarditis with little yellowish mucous exudate was observed. All
subjects had mild splenic reactivity. Litter was found in the gastric and pregastric compartment, catarrhal enteritis was
observed with hyperaemia of the duodenal mucosa, associated with catarrhal contents in the jejunum and fluid in the
cecum. Examination of the tarsometatarsal joints revealed peritendinous oedema without pathological exudates. Two
subjects had whitish streaks associated with haemorrhagic petechiae and mild muscle oedema affecting the medial
muscles of the thigh. In another subject, focal rare muscular haemorrhagic petechiae were observed. Some bursae of
Fabricius appeared enlarged and slightly oedematous.

Bacteriological investigations
Bacteriological cultures from muscles and synovial sheaths were negative in Case 1. Brains and pericardium tested in
Case 2 resulted negative, while E. coli was isolated from a femoral joint, air sacs and subcutaneous abdominal tissue.
Clostridium perfringens was also isolated from the latter matrix. Specific testing by PCR for Mycoplasma synoviae
from the joints was negative. From the drumsticks of the same case both the bacteriological examination of the muscle
and PCR for Mycoplasma  synoviae were negative. 

In Case 3 the bacteriological tests highlighted the presence of Enterococcus cecorum in the spleen and pericardium,
while the bacteriological cultures on the femoral joints were negative.
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Serological analysis
ARV ELISA antibody test revealed all sera from Case 1 as positive with high titres, while all the samples of Case 3
resulted negative.

No antibodies against MG and MS were detected in Case 2.

Virological examination
ARV was isolated from tendon samples collected from the drumsticks in Case 1 from tendon samples of 44 days-old
chickens in Case 2 and in the Case 3, as summarized in Table II. A representative TEM image of the avian reovirus
detected in Case 3 is shown in Figure 6, illustrating the typical morphology of the viral particles. 

Table  II. Results of virus isolation and identification of ARV in tendon samples.

Figure  6. Transmission electron microscopy (TEM) image of viral particles observed in the supernatant of CEL cell culture following first passage.
Specimen prepared by negative staining. The virions display morphological features consistent with avian reovirus. Bar = 200 nm
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Sequences of ARV viruses (GenBank acc. No.: PQ252380-1) identified were assigned to cluster 4 and 2 for Case 1
and 3, respectively (Figure 7). The σC protein of Avian_orthoreovirus_Italy_23VIR5961_2023 shows the highest
amino acid identity (97.7%) with two viruses collected between 2012 and 2015 in Romania and Bulgaria
(OP816625.1and OP816539.1), while Avian_orthoreovirus_Italy_24VIR727_2024 displays the highest similarity
(94.9%) with a 2018 Iranian isolate (MZ520138).

Figure  7. Phylogenetic tree of the partial sequence of the gene encoding for σC protein. In red sequences from Case 1 and 3.
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Histopathology
The drumsticks of Case 1 and Case 2 showed severe and diffuse tendon thickening due to fibrosis and
lymphoplasmacytic and histiocytic infiltrate. A large fibrino-hemorrhagic area was also detected (Figure 8). 

Figure  8. Diffuse fibrosis around and within the tendon with lymphoplasmacytic and histiocytic infiltrate and fibrino-haemorrhagic area.
Haematoxylin and Eosin (H E) staining. 10X.

The synoviocytes were hyperplastic with lymphoplasmacytic infiltrate and scant fibrinoheterophilic exudate in the
synovial space (Figure 9). 

Samples examined from Case 3 showed multifocal fibrosis and lymphohistiocytic infiltration of the tendon. For all the
subjects a diagnosis of tenosynovitis of probable viral etiology was made. No bacterial elements were highlighted in
the histological examined sections.

Discussion
Tenosynovitis is a worldwide problem for the poultry industry with a severe impact mainly in the chicken and turkey
meat sector. ARVs with Mycoplasma synoviae and staphylococcal species are the main pathogens associated with
tenosynovitis in chickens and turkeys. Throughout the world, economic losses related to ARV infection have been kept
under control by vaccination of breeders. However, since 2012, there has been a resurgence of the problem probably
related to the circulation/selection of viral strains that are very different from those compared to the strains present in
commercial vaccines (Brugere-Picoux et al., 2008; Gamble & Sellers, 2022; Palomino-Tapia et al., 2022). The
situation in the USA, where autogenous vaccines have been developed for the timely containment of individual viral
strains, has been reviewed by Gamble and Sellers, (2022). In Israel, where the economic losses associated with the
diseases reached 20 million dollars, different vaccination strategies were implemented to curb the impact of the
disease. Initially, autogenous inactivated vaccines where tested but resulted insufficient to confer adequate protection
to chicken broilers (Perelman et al., 2019). This strategy was modified with the adoption of a vaccination protocol
which included a priming with a live attenuated vaccine based on the widely circulating strain 7585, followed by
boosting with inactivated homologous and heterologous vaccines, resulting in higher protection from clinical disease
(Goldenberg, 2022). However, the risks associated with the use of live attenuated vaccines belonging to clusters other
than 1 have been documented by several authors with the possible emergence of reassortant strains and novel
pathogen variants (Lunge et al., 2023; Markis, 2022b). More recently, research on development of reovirus subunit
vaccines and recombinant vaccines has shown potential for reovirus disease control (Markis, 2022c).

The Italian epidemiological situation for ARV is currently largely undefined but the increasing number of clinical
outbreaks and the losses associated with arthritis/tenosynovitis cases have increased, leading to the need of more
detailed investigations on possible vaccine failures.
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Figure  9. Diffuse hyperplasia of the synoviocytes with lymphoplasmacytic infiltrate. Haematox-ylin and Eosin (H E) staining. 20X.

Swelling of the joints, oedema, haemorrhages and serous exudate between tendon and the hock joint described in
outbreaks of ARV infection in literature resulted comparable with the cases investigated in this work (Brugere-Picoux
et al., 2008; Souza et al., 2018; Tang & Lu, 2015; Xu et al., 2024) as well as the microscopic description from
Palomino-Tapia et al., (2022).

Most of the cited articles describe the symptoms and lesions during the production cycle, whereas Souza et al., (2018)
describe the gross and histopathological findings at slaughter. For this reason, it was taken as a reference in the
evaluation of lesions in cases 1 and 2. However, differences were observed in the onset of symptoms and vaccination
protocols of the breeders when comparing our cases 1 and 2 to the outbreak described by Souza et al., (2018).
Notably the age of affected birds in our cases, ranged between 44 and 55 days, whereas in Brazil infectious
tenosynovitis was reported in 22-28 day old broilers. Differences in the age of onset of symptoms for ARV may be due
to the presence and level of protection offered by maternal immunity, strain virulence or route of infection. Horizontal
transmission is extensively documented and faecal contamination is a primary source of contact infection while vertical
transmission can cause earlier onset of disease in broiler flocks (Goldenberg, 2022). It is probable that the infection
occurred horizontally at a later stage of the cycle in the subjects we analysed, potentially as a consequence of
inadequate biosecurity measures, considering that vertical transmission is unlikely to have occurred as the offspring
came from different breeding flocks and given the absence of reports in other flocks from the same breeders. In
addition, the late onset of the clinical picture may be due to the low virulence of the viral strain, as described by Ayalew
et al., (2022). Although it is not possible to exclude completely the role of bacteria in the pathogenesis of the disease,
in all the cases viral aetiology was identified as the primary cause of the observed clinical signs and lesions by
combining the results of bacteriological cultures, viral isolation and pathological findings. 

When comparing our cases to the outbreak described by Souza et al., (2018) differences in the immunity of the
breeders also emerged. Particularly, in the Brazilian report no vaccination against ARV infection was performed in the
breeders, whereas in our cases the breeders were vaccinated with ARV strains belonging to cluster 1. However, the
efficacy of vaccination in preventing infection and the development of lesions remains uncertain. This may be
attributed to the potential incursion of the virus after the waning of maternal immunity or the limited protection offered
by vaccines against strains belonging to divergent genotypes. In the second case, isolation of ARV was possible only
from clinical samples obtained from birds at 44-days-of-age, although sequencing failed and it was not possible to
assign a genotype, possibly as result of mutations in the primers region. From drumsticks collected at the
slaughterhouse it was not possible to detect the presence of ARV by either classical or molecular virological methods.
This is not completely unexpected due to the immune status of birds and later stage of the disease which have been
proven to reduce the frequency of detection of ARV in joints of infected animals (Meanger et al., 1997).  

Notably, Case 3 involved 10-day-old chickens and ARV belonging to cluster 2 was detected in this case with
concomitant systemic infection of Enterococcus cecorum. Although the lameness could be the result of a systemic
infection by E. cecorum (isolated from the spleen and pericardium), as well described by Jung et al., (2018), the
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failure to isolate this pathogen from the femurs and the joints and the characteristics of the macro and microscopic
tendon and peritendinous lesions suggest that ARV isolated from the tendons is the main cause of the lesions. Cluster
2 was earlier described as more pathogenic for the tendon than Cluster 4 and this can explain the different time of
onset of the pathology (Ayalew et al., 2022). The development of symptoms and lesions at this age brings this case
closer to those already described in literature (Mirbagheri et al., 2020; Tang et al., 2015, Palomino-Tapia, et al., 2022;
Troxler, et al, 2013; Mosad, et al., 2023; Perelman, et al., 2019; Brugere-Picoux, et al., 2008). Also, chicks did not
have any detectable antibodies against ARV, drawing attention to the lack of maternal immunity despite the
vaccination of breeders (Gharaibeh & Mahmoud, 2013). 

The histological examination, in all the three examined cases, showed lesions attributable to tenosynovitis, supporting
the macroscopic finding and clinical symptoms.

Although Stamilla et al., (2021) described an intestinal coinfection reovirus–astrovirus in a farm in 2021, this is the first
report of ARV cluster 2 and 4 tenosynovitis in Italy in recent years. The viral clusters involved in the outbreaks differ
from cluster 1, used in commercial vaccines, drawing the attention to the need of monitoring the epidemiology of ARV
in order to adapt vaccination strategies in the breeders and improve control and prevention of infectious tenosynovitis
caused by ARVs. Notably, the σC protein of the two Italian viruses shares only 49.8–57.8 % amino-acid identity with
that of the vaccine strain S1133, underscoring substantial divergence in a key antigenic protein that drives the
production of neutralising antibodies.

Further studies will be useful in describing virulence and pathogenesis of ARVs strains circulating in Italy.

Conclusions
The principal aim of this study is to elucidate the pathological features and genetic characteristics of avian reovirus
(ARV) strains identified within broiler flocks in Italy, where the epidemiological situation of ARV is largely unknown.
The presence of ARVs in chicken flocks is frequently unnoticed due to the predominantly subclinical manifestation of
infections, particularly in vaccinated birds. Nevertheless, an increasing body of evidence highlights the importance of
implementing control measures for ARV infections in order to mitigate the economic losses associated with both
clinical and subclinical forms. It is imperative to recognise that the formulation of efficacious control strategies is
contingent upon a comprehensive understanding of the characteristics of the circulating strains and the prevailing
epidemiological situation in the pertinent region. The implementation of effective control strategies, in conjunction with
the availability of new efficacious vaccines, is pivotal in mitigating the economic impact of the disease on the broiler
industry.
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